Solanum torvum SWARTZ (Solanaceae) is a small shrub, of which fruits are commonly available in the markets and are used as a vegetable regarded as an essential ingredient in Thai cuisine. Previously, we reported seven steroidal glycosides from the aerial parts and the roots of this plant.
C-NMR spectrum (in pyridine-d 5 ) showed totals 39 carbon signals, 12 carbon signals among which were assignable to a-L-rhamnopyranosyl-(1→3)-b-D-quinovopyranosyl moiety by comparing with those of already reported sugar residue 1) as listed in Table 1 . The absolute configurations of the respective sugars were determined by using HPLC equipped optical rotatory instrument after acid hydrolysis of 1. The remaining 27 carbons originating from the sapogenol moiety were constituted of eight methylene carbons at d 21. 3) indicated the presence of a hydroxyl group at C-23. The proton signal at C-23 appeared as a broad singlet at d 4.07, suggesting it to be equatorial. Moreover, the HMBCs between H 3 -19 and C-5, between H-5 and C-3, and between H-5 and C-6 revealed the occurrence of the hydroxyl group at C-3 and C-6. Since signals due to H-3 and H-6 were overlapped to other sugar signals, their coupling constants could not be discriminated. However, the 13 C-NMR signals due to C-3, C-6 and their surrounding carbons at C-2, C-4, C-5, and C-7 were coincident with those of 1, 1) so that the configuration at C-3 and C-6 were conceivable to be identical with those of 1. Usually, the configuration at C-25 is determined by the signal pattern of H 2 -26. However, the signals due to H 2 -26 appeared around at d 3.70, which were overlapped with the other signals of H-3 and H-6 in the sapogenol and of the quinovosyl H-4 and H-5, so that they could not be discriminated. When the methyl group at C-25 is axial, it would show a remarkable lower shift due to 1,3-diaxial correlation with the hydroxyl group at C-23. But, the signal due to H 3 -27 practically appeared at d 0.73, suggesting it to be equatorial. Next, as for the configuration at C-22, the H 3 -21 signals in other C-23-hydroxyl spirostanol derivatives were referred. The H 3 -21 appeared at 9) and it also occurred at d 1.17 in paniculogenin. 6) The H 3 -21 signal in torvoside J (1) showed a marked lower shift at d 1.52. It would be rationalized that the hydroxyl group at C-23 approached to the H 3 -21 in 22-b-O-configuation. The H 3 -21 was regarded to be extremely influenced by the anisotropic effect of pyridine oriented to the hydroxyl at C-23. Consequently, torvoside J (1) was characterized as (22R,23S,25S)-3b,6a,23-trihydroxy-5a-spirostane. In almost cases of spirostanol derivatives, generally they take 22-a-O-configuration, therefore this example is very rare except for hispigenin, [9] [10] [11] which is interpreted in the section of torvoside L (3).
Meanwhile, as for sugar linkage, the HMBCs between the rhamnopyranosyl C-1 and the inner quinovopyranosyl H-3, and between the quinovopyranosyl H-1 and the sapogenol C-6 were observed as shown in Fig. 1 Actually, the signals due to H 3 -27 was considerably lower shifted to d 1.53, also indicating the H 3 -27 at C-25 to be axial to form a 1,3-diaxial connection with the hydroxyl group at C-23. The configuration at C-22 was estimated as R (22-b-O) because the signals of H 3 -21 was also distinctly lower-shifted to d 1.56 owing to the presence of the hydroxyl group at C-23. The HMBCs between the terminal rhamnopyranosyl C-1 and the inner quinovopyranosyl H-3, and between the quinovopyranosyl H-1 and the sapogenol C-6 disclosed the sugar linkage. Therefore, torvoside K (2) was determined to be 6-O-a-L-rhamnopyranosyl-(1→3)-b-D-quinovopyranosyl (22R,23S,25R)-3b,6a,23-trihydroxy-5a-spirostane.
Previously, the structures of torvonin-B 7) and torvoside C, 1) were reported as glycosides of neosolaspigenin 5, 6) having 22-a-O-spirostane skeleton because their 13 C-NMR signals due to the aglycone moiety were identical with those of neosolaspigenin. However, the 13 C-NMR signals of torvonin-B 7) and torvoside C 1) were coincident with those of the sapogenol moiety of this torvoside K (2). Moreover, the 1 H-NMR signals of neosolaspigenin were also identical with those of 2 except for glycosylation shift. The heptaacetate of 2 was superimposable upon those of neosolaspigenin triacetate (CDCl 3 ) 10, 11) besides the signals with glycosylation shift. Moreover, all the 13 C-NMR signals including the sugar part of 2 were almost identical with those of torvonin-B, although the assignments were partially different from each other. Therefore, the structure of torvonin-B was conceivable to identical to torvoside K (2).
Consequently, the structures of neosolaspigenin, torvonin-B and torvoside C should be revised to the reversal configuration at C-22, namely 22-O-b-spirostanes as shown in Fig.  2 .
Torvoside L (3) showed [a] D Ϫ3.8°(MeOH) and a quasimolecular ion peak at m/z 763 due to [MϩNa] ϩ in the positive FAB-MS, from which this compound was also regarded as an isomer of torvoside J (1) or K (2). By the aid of the 1 H-1 H COSY, HMQC and HMBC of torvoside L (3) as well as torvoside J (1) and torvoside K (2), the 1 H and 13 C-signals were assigned as listed in Table 1 . The proton signal due to H-23 appeared at d 4.06 (1H, dd, Jϭ4.3, 11.0 Hz), being assignable to the axial one. The equatorial hydroxyl group at C-23 approached to the H-16, thus causing an extreme lowershift of H-16 to d 5.18 (1H, ddd, Jϭ6.7, 6.7, 8.6 Hz). The H 2 -26 signals appeared at d 3.70 were overlapped with those of the quinovopyranosyl H-4 and H-5 and the sapogenol H-6, and its pattern was similar with those of torvoside J (1), suggesting the configuration at C-25 to be S (the methyl group at C-25: equatorial). The sugar linkage was also the same with those of 1 and 2.
Furthermore, the sapogenol (4) 
Experimental
Optical rotations were measured on a JASCO DIP-1000KUY (lϭ0.5) automatic digital polarimeter at 15°C. TLC was performed on precoated silica gel 60 F 254 plates (Merck). Column chromatographies were carried out on Kieselgel 60 (40-100 mesh and 230-400 mesh, Kanto Chem.), Diaion HP-20 (Mitsubishi Chemical Ind.). HPLC was conducted on an ODS column (Waters Cosmosil 5C 18 -MSII, f20ϫ250 mm, 5 mm) using a Hitachi L- 
Sapogenol (4) of Tornoside L (3)
To a solution of torvoside L (3, 98 mg) in EtOH and water (each 5 ml), sodium periodate (200 mg) was added and stirred at r.t. for 30 min. After removal of the solution under reduced pressure, the residue was subjected to Diaion column chromatography to give the product, which was then dissolved in MeOH (4 ml) and reduced with sodium borohydride (177 mg). The resultant was concentrated and passed through Diaion column to give the MeOH eluate, which was treated with 0.5 N HCl-MeOH (2 ml) and chromatographed on silica gel with CHCl 3 -MeOHϭ20 : 1 to give the sapogenol (4, 32 mg) as an amorphous powder, showed [a] D Ϫ10.8°(cϭ0.4, MeOH). 
